A site energy difference 2∆ between the sublattices, generated by substrates, could break the inversion symmetry of graphene and lift energy degeneracy of the A and B sublattices 5, 6 , as shown in Fig. 1a . This effect generates a gap ∆E = 2∆ at the Dirac points, which was previously observed for graphene monolayer on top of SiC 7 , graphite [8] [9] [10] [11] , and hexagonal boron nitride 12, 13 . The gap, usually ranging from 10 meV to several tens meV, can result in a valley contrasting Hall transport in graphene 5, 13 . In the quantum Hall regime, the broken symmetry of the graphene sublattices shifts the energies of the n = 0 LL in the K and K′ valleys in opposite directions and, therefore, splits the n = 0 LL into the 0 -and 0 + LLs (here λ = +, -denote the K and K′ valleys respectively) [8] [9] [10] [11] , as schematically shown in Fig. 1c . Generally, the wavefunctions of the LLs in graphene are given by 2,14,15 SiC substrate [16] [17] [18] [19] . An intensity imbalance between the A and B sublattices, as shown in the atomic image of Fig. 2b , indicates the inversion symmetry breaking by the substrate potential [7] [8] [9] [10] [11] . Our STS, as shown in Fig. 2c , and Raman measurements (see Supplementary Fig. S1 ) show decoupling behavior of the topmost graphene monolayer and the supporting substrate, which is in agreement with earlier transport 17, 20 and spectroscopy measurements 7, 21, 22 . The spectrum recorded in the magnetic field of 8 T exhibits Landau quantization of massless Dirac fermions, as expected to be observed in a graphene monolayer [7] [8] [9] [10] [11] 23 , and the Fermi velocity is At n = 0 LL, the broken inversion symmetry lifts the degeneracies of both the sublattices and the valleys, as shown in Fig. 1c . At n ≠ 0, the K and K′ valleys are doubly degenerate in energy, whereas there is still a difference between the amplitudes of the two components in the spinors of the LLs, as described by Eq. (2).
For n > 0 (n < 0), the amplitude of the A-site (B-site) component of the spinors in both the K and K′ valleys is predicted to be slightly larger than that of the B-site (A-site) component. Such a feature has also been demonstrated explicitly in our experiment. Figure 3c and Fig. 3d show conductance maps at 8 T at the bias voltages of the n = +1
and n = -1 LLs, respectively. Both the maps exhibit triangular contrasting and, obviously, the amplitude of the n = +1 (n = -1) LL on the A (B) sites is stronger than that on the B (A) sites (Similar conductance maps are also observed in the gapped graphene sheet on graphite surface, see Supplementary Fig. S3 ). However, the asymmetry between the amplitudes of the A-site component and B-site component of the spinors for the n = +1 and n = -1 LLs is much weaker than that for the 0 + and 0 -LLs, as demonstrated in Fig. 3 . Such an asymmetry will further decrease with increasing the value of |n| according to Eq. (2). Therefore, we obtain almost honeycomb contrasting in the conductance map recorded at the bias voltage of 170 mV (the value of n at 170 mV is estimated to be 3), as shown in Fig. 4a . Theoretically, the value of sin 2 (a n /2)/cos 2 (a n /2), which reflects the asymmetry between the amplitudes of the A-site component and B-site component of the spinors, is estimated to be about 1.12 for n = 3.
To further compare our experimental results with the theory, we plot vertical line-cuts of the conductance maps of the 0 + , 0 -, -1, +1, and +3 LLs along A and B atoms in Fig. 4b 
